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Abstract 
The author has served as an expert witness in four baseball-injury lawsuits: they all involved a person getting hit in 
the head with a baseball. In each of these, he made a computer simulation of the ball’s trajectory. Then he discussed 
the implications of these simulations with the lawyers. Here are some of the questions that he will try to answer. How 
do expert witnesses set their fees? What should be in the expert witness report? How is an expert witness different 
from a regular witness? What unexpected events might an expert witness encounter? Are there ethical complications?  
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1. Four baseball-injury lawsuits 
I have served as an expert witness in four baseball-injury lawsuits: they all involved a person getting 
hit in the head with a baseball. In each of these, I used the information that was available about the 
circumstances and made a computer simulation of the ball’s trajectory. I discussed the implications of 
these simulations with the lawyers and the jury. These simulations were based on fundamental principles 
of physics, physiology and psychology. 
1.1. Ball thrown from outfield hits boy on mound 
During a Little League summer camp in New Jersey, a boy standing behind the pitcher’s mound got hit 
in the eye with a ball thrown by a boy in the outfield. I performed simulations for many possible positions 
where the throwing boy could have been standing. The simulations included the effects of ball speed, 
launch angle and spin rate on the trajectory. A new part of my simulation was computing the trajectory of 
the ball after it bounced off of the grass. These simulations showed which of the three starting positions, 
throwing speeds, launch angles and ball spins could cause the boy near the mound to be hit by a ball 
Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
255 Terry Bahill /  Procedia Engineering  34 ( 2012 )  254 – 259 
either on the fly or off a bounce. Extenuation circumstances were that three groups of boys were doing 
different drills on the same field at the same time. 
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Fig. 1. Simulated trajectories for balls thrown with launch angles of 2, 8 and 18 degrees. This figure shows that a ball thrown by a 
boy near the fence is capable of hitting another boy who is standing behind the pitcher’s rubber. We assumed that the boy threw the 
ball at 60 mph. Horizontal and vertical scales are different 
1.2. Batted-ball hits pitcher 
During a semi-professional baseball game in Eau Claire, WI, the centerfielder said, “Hey coach, let me 
pitch and let’s save our pitchers for the tournament that starts this Saturday.” The coach snapped, “You’re 
not a pitcher.” The centerfielder responded, “I used to pitch in high school, I’ll be OK.” So he came in to 
pitch. He was not an experienced pitcher: so he threw only fastballs down the middle. A batter realized 
this and lined a pitch right back to the mound hitting the pitcher on the nose. I used a computer simulation 
to plot the likely trajectory of the ball. The simulation’s input was the presumption that the pitcher threw a 
fastball and that the batter had a normal swing speed. The output of the simulation showed that the batted-
ball would have been in the air for 485 msec. Normal reaction time of 175 msec plus the movement time 
of 185 msec totals 360 msec, which is less than the flight time of 485 msec. Therefore, the simulation 
showed that he would have had enough time to avoid the ball, even if he did not have the training and 
reflexes of a pitcher. A sensitivity analysis showed that any swing speed between 40 and 65 mph would 
yield the same result. This analysis included studies of the effect of task complexity and light level on 
human reaction time. Extenuation circumstances were that the lighting level may have been low: this 
could have increased his response time. The analysis showed that this increase in reaction time would 
have been less than 5 msec. 
1.3. Foul ball hits player in dugout 
During a San Francisco Giants spring training game in Scottsdale AZ a pitcher sitting in the dugout got 
hit in the head by a line drive. He was not watching the batter: he was charting pitches. I used a computer 
simulation to plot the likely trajectory of the batted-ball. The simulation’s input was the assumption that 
the pitcher threw a fastball and that the batter had a normal swing speed. The simulation showed that the 
player in the dugout would have had enough time to dodge the ball, if he had been looking at the batter. 
Extenuation circumstances were that the ball field was new. It was designed to be intimate: the fans (and 
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the dugouts) were closer to the field than in major league parks. Consequently, the subject was closer to 
home plate than he would have been in a normal ballpark. 
1.4. Foul ball hits spectator 
During a Chicago White Sox regular season baseball game a woman sitting in the stands behind home 
plate underneath a screen (netting) got hit in the cheek with a foul ball. I was given a videotape taken 
from the centerfield camera of the pitch, the batter swinging the bat, and the ball being fouled off. From 
this video, I constructed a computer simulation of the likely trajectory of the foul ball. This simulated foul 
ball started with a speed of 56 mph and hit the spectator with a speed of 42 mph. The spectator was 82 
feet from home plate. Therefore, she had 1.2 seconds to react and move to avoid the ball. Normal reaction 
time plus movement time is 0.36 seconds. Therefore, the spectator would have had enough time to dodge 
or block the ball, if she had been looking at the batter. This analysis included studies of the effect of task 
complexity on human reaction time. Extenuation circumstances were that she was underneath a screen 
when she got hit. The ball must have had an unusual, but possible according to the simulation, trajectory 
in order to curve around the netting: the batted-ball curved about two feet during its flight. 
I performed a sensitivity analysis [1-2] of this simulation by increasing each parameter (Į in the 
following equation) by 10% and noting the resulting change in the amount of time (F in the following 
equation) that it took the ball to travel from the plate to Section 134, Row 8, Seat 5.  
Table 1. Results of a sensitivity analysis of the simulation with default flight duration of 1.22 s 
Parameter 
Nominal 
Value of 
Parameter
New flight 
Duration, 
(seconds)
Sensitivity
Coefficient
Angle of Elevation on the Videotape 29 degrees 0.957 -22 
Angle from Camera Plane to the Seat 55 degrees 1.038 -15 
Distance from Home Plate to the Seat 82 feet 1.360 11 
Distance of Movement Between Frames 18 and 19 19.7 inch 1.112 -7 
Horizontal Angle of Centerfield Camera 5 degrees 1.226 0.5 
Height of the Bat-Ball Contact Point 1.5 feet 1.223 0.2 
Rotational Speed of the Batted-ball -525 rpm 1.223 0.2 
Pitch Speed 85 mph 1.220 0 
 
The sensitivity coefficient is defined as: 
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where NOP and the subscript 0 mean that all functions and parameters assume their normal operating 
point values [2]. The negative sign merely means that the function value decreases as the parameter value 
increases. 
This sensitivity analysis showed that the Angle of Elevation as measured on the videotape was the 
most important parameter followed by the Angle from Camera Plane to the Seat: therefore we re-
evaluated these parameters. Whereas, Height of the Bat-Ball Contact Point and Rotational Speed of the 
Batted-ball had little effect: therefore no further time or money was spent trying to make these parameters 
more accurate. Batted-ball Speed is not in the above table, because it is not an input or a parameter: it is 
an output computed from those parameters. 
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In these four cases, I was also asked to critique the expert witness report of the other side. However, 
my main job was to explain to the lawyers and later the jury what is possible in ball trajectories and 
human responses consistent with physics, physiology and psychology. 
2. Process and pitfalls 
The expert witness process generally starts with a phone call from a law firm. If you are interested in 
the case and they are interested in you, then they will set up a phone call between you and the lawyer for 
that case. You will discuss the case and also your fee. How should you set your fee? A rough suggestion 
is that a professor on a nine-month appointment should charge 0.1% of the university’s annual salary per 
hour of consulting. Your rate may be different for planning, running computer simulations, travelling and 
testifying in court. You must consider ethical problems. For example, if you are being paid for travel 
time, then while you are travelling on an airplane would it be ethical to do work and bill on another case? 
If the lawyer does not offer a retainer to you, then you should do a few hours of work quickly and 
submit a bill for your services. Sometimes your involvement will end there. I have spent hours talking 
with lawyers who never called me back: they got all of the free information that they could and dropped 
me. I have had other lawyers give me a retainer, just so that I could not testify for the other side. 
You should talk with your lawyer on the phone and eventually send him a letter. But be aware that 
documentation that you send to him could be given to the lawyers for the other side. The rules for this 
disclosure vary depending on whether you are in federal, state, civil or tax court. If the lawyer wants you 
to continue, then he will ask you to write a formal expert witness report.  
2.1. The expert witness report 
First of all, talk with your lawyer before you write anything. Rule 26 of the Federal Rules of Civil 
Procedure [3] mandates that you write and sign a pretrial disclosure report, which will be furnished to the 
other attorneys in the litigation at least ninety days before the trial date. Your lawyer will probably ask 
you to include the following items in your report: 
(i) opinions that you will express in court and the basis for these opinions; 
(ii) facts, data and assumptions that you considered in forming these opinions;  
(iii) exhibits that will be used during the trial to support your opinions;  
(iv) your qualifications, including a list of your publications (If your testimony will contradict anything 
in your publications, then have a good explanation on hand); 
(v) a list of other cases in which you have testified as an expert witness at a trial or by deposition; 
(vi) the compensation that you will be paid for the study and testimony in this case; 
(vii) a sensitivity analysis that explains which parameters are important and which are not; and 
(viii) your name, signature, address, e-mail address, and telephone number and the date. 
After you submit your report, if your lawyer wants to proceed, then he will arrange a deposition. You 
might have to fly to them or they might fly to you. At a minimum, you, two lawyers and a court reporter 
will be present at the deposition. You should disclose everything that you know about the case. Unlike the 
Perry Mason television show, there shall be no surprises in the court room. What unexpected events did I 
encounter? The testimony you give at the deposition is the testimony you must give at the trial, even if 
new data has come to light. In my case, a few months after the deposition I visited Comiskey Park in 
Chicago. I measured the location of the centerfield camera. (Remember, the sensitivity analysis told us 
that this was an important parameter.) I found that it was a few degrees off from what I had assumed. So I 
redid my simulation and sent a new report to my lawyer. He said, “No you cannot do this. At the trial you 
must say the same thing that you said at the deposition four months ago.”  
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2.2. Tips for testifying 
At a deposition, look at the mouth of the opposing lawyer: don’t make eye contact. This detaches you 
from the opposing counsel. You won’t try to please, fight with, or follow the opposing counsel because 
there is no opposing counsel, just a talking mouth. Listen to the question and decide; Do I understand the 
question? Do I know the answer to the question? How do I want to answer the question? Think silently 
about your answer and then turn to and look at the court reporter and answer the question. 
If the case is going to trial, then you may be called to testify. The lawyer you have been talking with 
might not be the lawyer who takes the case to court. During the trial you may be asked to stipulate 
(answer a few of the lawyers’ questions and sign the document) or you might testify. If you testify, you 
must be responsive. That means that you cannot tell your story. Everything you say must be in response 
to a question. If you testify, then you will be testifying as an expert witness. Expert witnesses are different 
from regular witnesses: they are allowed to hear other people who are testifying and they are allowed to 
give hearsay evidence. 
2.3. Interaction with lawyers 
Along the way, I encountered a few more unexpected quirks. Make sure that you bill early and often. 
After the trial, it is hard to get money. Before starting a new block of work, explain to your lawyer what 
you propose to do and make sure that he approves. This should be in writing: however it can be your 
writing. It is unlikely that you can do experiments during the trial: the lawyers do not like it, because they 
cannot be certain of the outcome. 
Team work between an attorney and an expert witness is necessary for the successful litigation of 
complex cases. But there is potential tension in this relationship, because experts must be objective: 
whereas, attorneys must be subjective, they must advocate their client's case. While it is a lawyer's job to 
zealously interpret evidence in favour of a client: the expert's job is to zealously search for facts and the 
truth. Lawyers do not care about truth or justice: they care about using the law to help their client.  
2.4. Ethics problems 
Are there ethics problems? Yes, and they require careful thought. For example, in a normal consulting 
job, you praise the work of your client, and barely mention the mistakes you found. In particular, you 
must be very tactful if the mistakes were created by the boss. You downplay the criticism, because you 
want to get repeat work. However, an expert witness must disclose the truth. When I do my analysis, I do 
not care which side is paying my bills. I do my analysis and give the results to my client. If he likes the 
results, he may hire me for additional work. If he doesn’t, then he won’t.  
It is important to obviate the perception of conflict of interest. For example, if I were involved in the 
design of the stadium in Scottsdale, then I would not have accepted that case. In the Eau Claire case, the 
plaintiff’s lawyer inquired what the defence lawyer had asked me to do. I replied, “He requested that I run 
a computer simulation to see if there was enough time for a pitcher to avoid a line drive.” I think he 
wanted my simulation to show that getting hit was inevitable; that there is not enough time for a pitcher to 
evade. However, my simulation showed the opposite. This was not what the plaintiff’s lawyer wanted to 
hear. I think he wanted to suggest that I was just saying, what I had been paid to say. 
The last question that I will consider is, “How did the lawyers know to contact me in the first place?” 
In my cases, a lawyer saw my book on the Science of Baseball [4], a colleague of mine referred them to 
me, a lawyer friend of theirs referred them to me, and they saw my web site. An additional source that I 
did not use is one of the hundreds of web sites that list expert witnesses, accessible through [5]. 
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In my four lawsuits, I used the information that was available about the circumstances of the injury and 
fundamental principles of physics, physiology and psychology, to make simulations of the balls’ 
trajectories. Then I answered the lawyers’ questions about my simulations. 
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